We study interaction of sandwich structure consisting of graphene layers spatially separated by polymethyl methacrylate (PMMA) slabs with terahertz radiation (0.2 -1.2 THz range). Experiments and numerical calculations demonstrate extremely high absorption, up to 30% by single graphene layer. Strong absorption in graphene layer can be used in developing of highly sensitive detectors of THz radiation.
Introduction
Remarkable properties of graphene make that makes this 2D material and graphene based composites very promising for nanoelectronics and materialbased applications. Experiments demonstrate ballistic transport at length up to 16 micron and more in graphene [1] that possesses electron mobility 10 times higher than that in copper. High electron mobility in metals and, consequently, high conductivity are very important for different applications. Particularly, high conductivity leads to high absorption of electromagnetic (EM) radiation in very thin layer [2] [3] [4] . Optimal thickness having maximal absorption may be a thousand times smaller than metal skin depth and is inversely proportional to conductivity [2, 3] . It was shown that even a single graphene layer absorbs a significant part of incident radiations in microwave range [4] . EM response of graphene electron system depends on the doping and π-electron relaxation time. These values change from sample to sample and depend on many parameters, i.e. method of graphene synthesis, samples quality, used substrate if any, chemical or electrical doping, etc. Terahertz (THz) transmission measurement gives the possibility to extract both the doping level and relaxation frequency of graphene samples by comparing experimental and calculated data, which is extremely important for graphene practical applications in THz range. In this paper we report theoretical and experimental study of EM absorbance of graphene/PMMA sandwich structures. Figure 1 shows schematically the investigated sandwich structure composed of graphene/PMMA multilayers. The fabrication process consists of the following steps. The first graphene monolayer is synthesized by chemical vapor deposition (CVD) at 1000 C in methane atmosphere on copper catalyst and then spin coated with 600-800 nm thick PMMA layer. Next, Cu is wet etched in ferric chloride. The obtained PMMA film with deposited graphene is washed in distilled water and then placed on the quartz substrate. After drying the next graphene layer is deposited on the top of the PMMA. The full process can be repeated N times. In this paper we study two free standing samples consisting of one and three graphene layers. The THz transmission measurements were performed using Terahertz-Time Domain Spectroscopy (THz-TDS) setup (EKSPLA). 
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Results and discussions
Transmission (T) and reflection (R) coefficients can be obtained by solution of the boundary problem. Boundary conditions imply continuity of tangential component of the electric field and step discontinuity of tangential component of magnetic field on the opposite graphene layer sides. This step is determined by current in graphene sheet induced by the electric field and is given by the following equation:
Here k z is the position of k-th graphene layer, n is normal to layer surface, jsurf is surface current density jsurf = (σ intra + σ inter )Et where Et is tangential component and intra-band and inter-band sheet conductivities are [5] 
where Absorption in graphene can be increased by varying the incidence. In particular, if
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, expression for absorption takes on the following simple form:
Here  is sheet conductance of graphene sample. Absorption achieves its maximum value (of 50%) at the angle of incidence, for which the
Conclusions
Comparison of experimental data with theoretical predictions allows us to conclude that in the studied samples, chemical potential 
